Readers are invited to submit their own diagnostic challenges or unusual findings or to voice opinions and comments about the current lesion diagnosis or explanation. Cases for the "Tox Path Forum" should be sent to the Editorial Office with the following information: 1) species, sex, and age; 2) the nature/class of the test article (if any); 3) brief description and diagnosis; and 4) photographs or data. The information should not exceed two pages (including photographs). Submit both a hard copy and a diskette (Macintosh or PC) indicating version, to expedite rapid review and publication. Submissions will be reviewed for clarity and relevance to the journal readership. Comments and opinions may be sent to the editorial office or by e-mail to knkhan@searle. Infection with simian retrovirus type D (SRV) has been a recognized problem in various macaque species since the early 1980s (3) (4) (5) (6) . Some SRV-infected macaques develop simian acquired immunodeficiency syndrome (SAIDS), which is similar to acquired immunodeficiency syndrome in humans infected with human immunodeficiency virus. Lesions associated with the disease are diverse and relate to the level of immunosuppression the virus causes in the individual. Clinically affected monkeys range from nonapparent carriers to wasted animals with severe terminal lymphoid depletion, anemia, and secondary bacterial, protozoal, and fungal infections (3) (4) (5) . One gross manifestation of SRV infection appears as a lymphoproliferative disorder, with multifocal nodal and splenic enlargement, often accompanied by lymphoid proliferations in a wide variety of organs.
This report describes abnormal circulating lymphocytes in cynomolgus monkeys (Macaca fascieularis) with SRV-related lymphoproliferative disease. The presence of abnormal peripheral lymphocyte morphology in SRVpositive cynomolgus monkeys was unprecedented, and was always associated with lymphoproliferative disorders within the spleen and/or lymph nodes. Changes in lymphocyte morphology preceded clinically apparent lymphoproliferative disease, making this a potentially valuable tool for early detection of SRV infections. The investigation of circulating lymphocytes in these monkeys was initiated because the CELL-DYN&copy; 3500 automated hematology analyzer (Abbott Laboratories, Abbott Park, IL) categorized the abnormal lymphocytes as monocytes because of their increased nuclear complexity. Others have reported atypical lymphocytes in the peripheral blood of presumably healthy nonhuman primates, but they have described only plasmacytoid and monocytoid forms (2) .
Four adult cynomolgus monkeys of undetermined age with spontaneously occurring SRV infections were part of a single shipment that had been in the facility for approximately 1 yr. Three monkeys were participating in studies and 1 had not been used experimentally when lymphocyte abnormalities were first discovered. Sera were submitted for detection of retroviral infection to Microbiological Associates, Inc. (Rockville, MD). Three monkeys were seropositive for SRV, and SRV virus was isolated from serum of the seronegative monkey. All monkeys were seronegative for simian immunodeficiency virus infection and for simian T-cell leukemia virus.
Serial total white blood cell (WBC) counts and lymphocyte abnormalities are summarized in Table I . Total WBC counts for SRV-positive monkeys with circulating lymphocyte abnormalities were consistently within or slightly above in-house laboratory reference ranges (8.0-15.0 X 10~/jjd), and total lymphocyte counts were always within the in-house reference range (2.5-15.0 X 10~/jjbl). Abnormal cytologic features of circulating lymphocytes were categorized based on nuclear morphology and/or cytoplasmic appearance (Fig. 1 ). Lymphocytes were designated as lobulated when their nuclei contained curved or rounded projections with variably narrow bases. Lymphocytes that were categorized as clefted contained nuclei with a single membrane indentation that extended less than halfway through the nucleus. Granulated lymphocytes contained variable numbers of brightly azurophilic granules scattered throughout the cytoplasm. Plasmacytoid lymphocytes had prominent chromatin clumping accompanied by a perinuclear cleared zone.
At necropsy, all 4 monkeys had varying amounts of splenic and multifocal lymph node enlargement. Lymph node follicles were expanded by a pleomorphic population of mononuclear cells. There were 1 to 2 mitotic figures per 40 X field. Similar proliferative mononuclear cell aggregates were present in kidneys, prostate, epididymis, urinary bladder, intestine, colon, tongue, salivary glands, lungs, mammary gland, pancreas, and bone marrow in all 4 monkeys. Splenic white pulp in 2 monkeys was expanded by proliferating lymphoid cells. Mononuclear cell infiltrates in the leptomeninges and thyroid glands and focal necrosis of the spleen and mesenteric lymph nodes were noted in 1 monkey.
Description of the clinical pathology of SRV infection has focused on the decreases in leukocytes, red blood cells, and platelets. In this report, we describe changes in peripheral lymphocyte morphology in SRV-positive cynomolgus monkeys that are associated with lymphoproliferative disease. Abnormal circulating lymphocyte morphology has been reported in baboons infected with simian T-cell leukemia virus (type 1) (1), but similar changes have not been associated with any immunosuppressive or viral diseases in macaques. Recognition of these changes in lymphocyte morphology in peripheral blood smears should increase suspicion related to SRV infection in macaques and should indicate a need for further testing.
FIG. l.-Photomicrographs of abnormal lymphocytes within the peripheral circulation of SRV-infected cynomolgus monkeys. Wright-Giemsa stain. A) Prominent nuclear lobulation is present in lymphocyte in lower left. In contrast, lymphocyte in upper right has a normal-appearing nucleus and few brightly azurophilic cytoplasmic granules. B) Lymphocyte contains numerous azurophilic granules within the cytoplasm. C) Lymphocyte has prominent nuclear clumping and a perinuclear cleared zone (plasmacytoid). Nuclear clefting is also present. D) Variation in lymphocytic nuclear lobulation.
